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DETAILED ACTION 

This action is responsive to application 10/696,789 filed 10/30/2003. Claims 1-25 are pending and have been 
examined. An action on the merits of these claims appears below. 

Drawings 

The drawings have not been checked to the extent necessary to determine the presence of all possible minor 
errors. Applicant's cooperation is required in correcting any errors of which applicant may become aware in the 
drawings. 

Specification 

The specification has not been checked to the extent necessary to determine the presence of all possible minor 
errors. Applicant's cooperation is required in correcting any errors of which applicant may become aware in the 
specification. 

Claim Objections 

Claims 4-5, 7-12, 15-16, 21, & 25 are objected to because of the following informalities: 

- Claims 4, 15, &21: 

o L1: Change "wherein neural network" to - wherein the neural network -. 

o L3-4: Change "first neural layer defined by equation 1 to give a first set of outputs aj" to - first 

neural layer to give a first set of outputs a} defined by --. 
o L5: Delete the label "1" to the right of the equation. 

o L6-7: Change "second neural layer defined by equation 2 to give outputs O" to - second neural 

layer to give output O defined by --. 
o L8: Delete the label "2" to the right of the equation. 

- Claim 5, 16, & 25: 

o L2: Delete "equation 4". 

o L3: Delete the label "(4)" to the right of the equation. 

- Claims 7-12, last line: Change "thereof to -- of the above -. 
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Appropriate corrections are required. 

30 

Claim Rejections - 35 (JSC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
35 pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 

contemplated by the inventor of carrying out his invention. 

Claims 4, 15, & 21 rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the enablement 

requirement. The claim(s) contains subject matter which was not described in the specification in such a way as to 

40 enable one skilled in the art to which it pertains, or with which it is most nearly connected, to make and/or use the 

invention. 

Claims 4, 15, & 21 contain an equation that is not found in the specification exactly as claimed. Since small 
changes in equations can produce large differences in results, the person of ordinary skill in the art would 
not be enabled in full, clear, concise, and exact terms to make and/or use the invention as claimed. In 
45 each of these claims, the equation for a; lacks the variable \x found in the most similar equation in the 

specification. Also, the specification lacks a definition for \i. 
Appropriate corrections are required. 

Claim Rejections - 35 USC §112 

50 The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claimsl, 14, &19 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing to particularly 

55 point out and distinctly claim the subject matter which applicant regards as the invention. 

Claims 1, 14, & 19 is indefinite because Applicant has not clearly and exactly defined what is being 

optimized and how it is being optimized. The claim states that "the paint optimization function" is being 

optimized. If this is so, what is being used to judge the optimization of this function? We know that "the 

paint optimization function is necessarily a function of the paint layer properties and the paint processing 

60 parameters" flI26). Furthermore, the specification does not clear things up because it allows for 

optimization of: 



Application/Control Number: 1 0/696,789 Page 4 

Art Unit: 2129 

o "paint transfer efficiency" and "painting quality control" (H8) 

o "a painting process for applying a paint layer on an article" and "average fluid flow rates for the left, 
vertical and horizontal bells, and the optimal down drafts in the bell and reciprocator zones" and 
65 "final film thickness" (1J9) 

o "integrated paint quality control" and "air flow booth control" (1J25) 
o "the paint optimization function" (1J26) 

o "fluid flows" and "downdrafts" and "values for the paint process parameters" (fl27) 
o "adjustment of the paint processing parameters" and "overall paint process performance" and 
70 "desired paint layer properties" (1J28) 

o "the paint process" and "the optimization function" and "high voltage" and "applicator position 

parameters" (1J34) 
o "transfer efficiency, fluid flows, and the down drafts" (TJ42) 
o "a painting process" (T|43) 

75 - Claims 1, 14, & 19 are also indefinite because it is not clear if "adjusting the one or more paint processing 

parameters" constitutes changing the values of inputs (real world or modeled) or changing the values of the 
weights in the neural network which pertain to those inputs. 
Appropriate corrections are required. 

80 Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

85 

Claims 1-25 are rejected under 35 U.S.C. 101 because the claimed invention is directed to non-statutory subject 
matter. 

Claims 1-25: The claimed invention is not a practical application that produces a useful, concrete, and 
tangible result. The input "paint processing parameters" are openly defined in the specification, including 
90 "such as down draft (at the bell zone and reciprocator zone), air temperature, and air humidity, and average 

fluid flow rate the average film thickness on a particular surface of the vehicle body" (fl9), so the invention is 
not tied to one functional relationship between input and output. Furthermore, optimizing an optimization 
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function by adjusting weights is a manipulation of an abstract concept absent any useful, concrete, and 
tangible result. Therefore, claims 1-25 are non-statutory. 
95 Appropriate corrections are required. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for the rejections 

under this section made in this Office action: 

100 A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
105 subsection of an application filed in the United States only if the international application designated the United 

States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-3, 6-8, 11-14, 19-20, & 22-24 rejected under 35 U.S.C. 102(e) as being anticipated by Shin (USPN 

6,814,756). 

110 

Regarding claim 1: 

Shin discloses: 

a) defining a functional relationship between the set of paint processing parameters and a paint layer 
property with a neural network having one or more neural layers to the one or more neural layers 
115 comprising a plurality of neural units having a plurality of neural network parameters (C1-1 1 especially "in 

this approach 2, the paint film thickness Y of the actual car is calculated by 
using the neural network, which uses the paint film thickness X of the 
constituent member calculated by the electrodeposit ion coating analysis in step 
1 as the indispensable input and also uses the distance L, the hole area A, and 
120 the inter-member distance H as inputs appropriately. Since the neural network 

that is suitable for the prediction of the nonlinear phenomenon is employed, 
the prediction precision of the paint film thickness Y of the actual car can be 
improved rather than the case where the multiple correlation function f in the 
approach 1 is employed" C8 L1 5-26 and "A neural network is utilized as the 
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125 correlation predicting expression. FIG. 6 is a view showing a basic 

configuration of the normal neural network. In the hierarchical neural network 
that consists of the input layer, the intermediate layers, and the output 
layer, respective layers are composed of a plurality of elements having the 
same function. Respective elements are coupled by proper weight coefficients 

130 wij" C6 L59-65; Also see Figures 9, 10, & 1 1), 

b) forming a paint optimization function that measures the efficiency of the painting process, the paint 
optimization function being a function of the paint layer property (C1-1 1 especially "in step 3 , the 
paint film thickness Y of the actual car obtained in step 2 is corrected as the 
case may be. Here, the corrected value is calculated based on the multi- 

135 dimensional function, the neural network, or the like, which takes account of 

differences in voltage pattern, paint characteristic, etc., and then the paint 
film thickness is corrected by using this corrected value. FIG. 10 is a 
conf igurative view showing the neural network for calculating the corrected 
value. As inputs, there are contained electrodeposit ion equipment conditions 

140 such as maximum voltage (max voltage) of the electrodeposit ion coating, voltage 

pattern, operated situation of the equipment, etc., and electrodeposition 
solution conditions such as paint solution temperature, paint characteristic, 
etc. In this manner, if the' neural network that employs the electrodeposition 
equipment conditions, the electrodeposition solution characteristic, etc. as 

145 the inputs is applied, the optimum corrected value suitable for the actual 

circumstances can be found and also such neural network can be applied even 
when the electrodeposition equipment conditions and the electrodeposition 
solution are changed" C8 L27-47; Also see Figure 10); and 

c) optimizing the paint optimization function by adjusting the one or more paint processing parameters 
150 utilizing the functional relationship defined in step a (C1 -11 especially "in step 3, the paint film 

thickness Y of the actual car obtained in step 2 is corrected as the case may 
be. Here, the corrected value is calculated based on the multi-dimensional 
function, the neural network, or the like, which takes account of differences 
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in voltage pattern, paint characteristic, etc., and then the paint film 
155 thickness is corrected by using this corrected value. FIG. 10 is a 

conf igurative view showing the neural network for calculating the corrected 
value. As inputs, there are contained electrodeposition equipment conditions 
such as maximum voltage (max voltage) of the electrodeposition coating, voltage 
pattern, operated situation of the equipment, etc., and electrodeposition 
160 solution conditions such as paint solution temperature, paint characteristic, 

etc. In this manner, if the neural network that employs the electrodeposition 
equipment conditions, the electrodeposition solution characteristic, etc. as 
the inputs is applied, the optimum corrected value suitable for the actual 
circumstances can be found and also such neural network can be applied even 
165 when the electrodeposition equipment conditions and the electrodeposition 

solution are changed" C8 L27-47; Also see Figure 10). 

Regarding claim 2: 

Shin discloses wherein the functional relationship is defined by: 

1 70 - obtaining a plurality of groups of values P k for the set of paint processing parameters and a value V for the 

paint layer property for each of the plurality of groups of values P k wherein k is an index number for each of 
the paint processing parameters with values from 1 to the number of processing parameters (C1-11 
especially "the input is of the mode in which the electrodeposition equipment 
conditions and the paint characteristic are added to the paint film thickness X 

175 of the constituent member, the inter-member distance H, the distance L, and the 

hole area a" C8 L51 -55; Also see Figures 9, 1 0, & 1 1 ; " P k " as claimed is simply a label for the inputs to 
the neural network. Shin uses different labels for the inputs, such as 71," and "A n ", but the difference in 
label nomenclature does not alter the operation of the invention as claimed. Similarly, "V" is simply a label 
for the desired paint layer property, which Shin refers to a "paint film thickness". . These labels correspond 

180 to the meaningful values which are essentially the same in Shin as they are in the instant application); and 

- operating on each of the plurality of groups of values P k for the set of paint processing parameters with the 
neural network to provide an output O for each of the plurality of groups of values P k (C1-1 1 especially "in 
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step 3, the paint film thickness Y of the actual car obtained in step 2 is 
corrected as the case may be. Here, the corrected value is calculated based on 

185 the multi-dimensional function, the neural network, or the like, which takes 

account of differences in voltage pattern, paint characteristic, etc., and then 
the paint film thickness is corrected by using this corrected value. FIG. 10 is 
a conf igurative view showing the neural network for calculating the corrected 
value. As inputs, there are contained electrodeposition equipment conditions 

190 such as maximum voltage (max voltage) of the electrodeposition coating, voltage 

pattern, operated situation of the equipment, etc., and electrodeposition 
solution conditions such as paint solution temperature, paint characteristic, 
etc. In this manner, if the neural network that employs the electrodeposition 
equipment conditions, the electrodeposition solution characteristic, etc. as 

195 the inputs is applied, the optimum corrected value suitable for the actual 

circumstances can be found and also such neural network can be applied even 
when the electrodeposition equipment conditions and the electrodeposition 
solution are changed" C8 L27-47; Also see Figures 9, 10, & 11 ; "O" as claimed is simply a label for 
the output of the neural network. Shin uses different labels for the output, such as "paint film thickness of 

200 actual car" or "corrected value of paint film thickness" or "paint film thickness Y", but the difference in label 

nomenclature does not alter the operation of the invention as claimed. These labels correspond to the 
meaningful values which are essentially the same in Shin as they are in the instant application): and 
adjusting the plurality of neural network parameters to minimize the differences between the output O and 
the value V for each of the one or more groups of values for a set of paint processing parameters to give a 

205 plurality of adjusted neural network parameters (C1-11 especially "in order to achieve the 

improvement of the precision of the estimated results by the neural network, 
the weight coefficient wij and the threshold value 9j must be adjusted 
appropriately. This adjustment (called also the "learning") is carried out by 
the approach that is called the Back- Propagation method. This method prepares 

210 the teacher's data previously, then proceeds the learning such that the result 

coincides with the teacher's data, and then decides the weight coefficient wij 
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and the threshold value 9j . Both initial values of the weight coefficient wij 
and the threshold value 0j are given by the random number. The input data are 
input into the input layer element of the neural network, and then an error E 
215 expressed by following Expression 4 is calculated by comparing the output 

result from the output layer element with the value of the teacher's data. 
Where Yk is the output value of the output element of the neural network, Dk is 
a desired output value, and n is the number of the teacher's data" C7 L1 9-35). 



220 Regarding claim 3: 

Shin discloses: 

wherein the step of operating on each of the plurality of groups of values P k and the step of adjusting the 
plurality of neural network parameters is performed on a computer (C1-1 1 especially "in order to 
overcome such subject, a first aspect of the present invention provides a paint 

225 film thickness predicting method for an actual car, which predicts a paint film 

thickness of an object car in an actual car state, an electrodeposition coating 
being, applied to the object car by using an electrodeposition coating line, 
having a calculating an analyzed value of the paint film thickness of a 
constituent member constituting a part of the object car by executing 

230 electrodeposition coating analysis by using a computer, the constituent member 

being employed as an analyzed object in the electrodeposition coating analysis, 
and a predicting the paint film thickness of the object car in the actual car 
state from the analyzed value of the paint film thickness by the computer based 
on a previously-prepared correlation predicting expression, wherein the 

235 correlation predicting expression stipulates a correlation between the paint 

film thickness of a mass-produced car, to which the electrodeposition coating 
has already been applied in an electrodeposition coating line by which the 
electrodeposition coating is applied to the object car, in the actual car state 
and an analyzed value of the paint film thickness of the constituent member, 

240 which is obtained by the electrodeposition coating analysis that is applied to 
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the constituent member constituting a part of the mass-produced car as the 
analyzed object. At that time, it is preferable that the constituent member 
constituting a part of the mass-produced car is same as the constituent member 
constituting apart of the object car, improvement in the prediction precision 

245 of the paint film thickness can be achieved. Here, in the above calculating, a 

function using at least the analyzed value of the paint film thickness of the 
constituent member as an input variable may be employed as the correlation 
predicting expression. Also, in the predicting, a neural network using at least 
the analyzed value of the paint film thickness of the constituent member as an 

250 input variable may be employed as the correlation predicting expression" C2 L4- 

39). 

Regarding claim 6: 

Shin discloses: 

255 - wherein the paint layer property is the average thickness of the paint layer within a region of the article (C1- 

11 especially "FIG. 9 is a conf igurative view showing a neural network for 
predicting the paint film thickness for the actual car" C7 L63-64 and "the paint 
film thickness Y of the actual car is calculated by using the neural network" C8 
L15-16; Also see Figures 9, 10, & 11). 

260 

Regarding claim 7: 

Shin discloses: 

wherein one or more paint processing parameters are selected from the group consisting of applicator 
parameters (C 1-11 especially "maximum voltage" C36-39 and Voltage pattern" C36-39 and 
265 "operated situation of the equipment" C36-39), environmental parameters, applicator position 

parameters (C1-11 especially "position of the electrodes" C9 L29), paint material parameters 
(C1-11 especially "flow of the paint" C9 L28-29 and "paint film thickness X" C8 L54 and 
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"paint solution temperature" C8 L398-40 and "paint characteristic" C8 L39-40), and 
combinations of the above. 

270 

Regarding claim 8: 

Shin discloses: 

wherein the applicator parameters are selected from the group consisting of fluid flow rates (C1-1 1 
especially "flow of the paint" C9 L28-29, shaping air flow rates, bell speeds, high voltage setting (C1- 
275 1 1 especially "maximum voltage" C36-39), and combinations of the above. 



Regarding claim 11: 

Shin discloses: 

- wherein the paint material properties are selected from the group consisting of paint viscosity (C1-1 1 
280 especially "paint film thickness X" C8 L54 and "film thickness resistance of the 

paint" C5 L12-13; Viscosity is the thickness of a fluid, to the thickness of the paint is measured in terms of 
how viscous it is. Viscosity is also defined as a measure of how resistance of a material to flow), paint 
temperature (C1-11 especially "paint solution temperature" C8 L398-40), paint resistivity (C1-1 1 
especially "film thickness resistance of the paint" C5 L12-13), and combinations of the 
285 above. 



Regarding claim 12: 

Shin discloses: 

wherein one or more paint processing parameters are selected from the group consisting of average fluid 
290 flow rate (C1-11 especially "flow of the paint" C9 L28-29), downdrafts at the bell zones, downdrafts 

at the reciprocator zones, air temperature, air humidity, and combinations of the above. 

Regarding claim 13: 

Shin discloses: 



Application/Control Number: 10/696,789 Page 12 

Art Unit: 2129 

295 - wherein the step of optimizing the paint optimization function is performed on a computer (C1-1 1 especially 

"In order to overcome such subject, a first aspect of the present invention 
provides a paint film thickness predicting method for an actual car, which 
predicts a paint film thickness of an object car in an actual car state, an 
electrodeposition coating being applied to the object car by using an 

300 electrodeposition coating line, having a calculating an analyzed value of the 

paint film thickness of a constituent member constituting a part of the object 
car by executing electrodeposition coating analysis by using a computer, the 
constituent member being employed as an analyzed object in the 
electrodeposition coating analysis, and a predicting the paint film thickness 

305 of the object car in the actual car state from the analyzed value of the paint 

film thickness by the computer based on a previously-prepared correlation 
predicting expression, wherein the correlation predicting expression stipulates 
a correlation between the paint film thickness of a mass-produced car, to which 
the electrodeposition coating has already been applied in an electrodeposition 

310 coating line by which the electrodeposition coating is applied to the object 

car, in the actual car state and an analyzed value of the paint film thickness 
of the constituent member, which is obtained by the electrodeposition coating 
analysis that is applied to the constituent member constituting a part of the 
mass-produced car as the analyzed obj ect" C2 L4-27 and "This computer 10 executes 

315 the electrodeposition coating analysis of a constituent member (single body of 

the member or assembled body of plural members) constituting a part of the 
actual car as the analyzed object (object car) and predicts the paint film 
thickness at the actual car level on the electrodeposition coating line of this 
object car based on the analyzed result (analyzed value of the paint film 

320 thickness ) " C4 L1 9-26). 

Regarding claim 14: 

Shin discloses: 
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a) obtaining a plurality of groups of values P k for the set of paint processing parameters and a value V for 
the paint layer property for each of the plurality of groups of values P k wherein k is an index number for 
each of the paint processing parameters with values from 1 to the number of processing parameters (C1- 
1 1 especially "the input is of the mode in which the electrodeposition equipment 
conditions and the paint characteristic are added to the paint film thickness X 
of the constituent member, the inter-member distance H, the distance L, and the 
hole area a" C8 L51-55; Also see Figures 9, 10, & 1 1 ; "P k " as claimed is simply a label for the inputs to 
the neural network. Shin uses different labels for the inputs, such as 7\/' and "A n ", but the difference in 
label nomenclature does not alter the operation of the invention as claimed. Similarly, "V" is simply a label 
for the desired paint layer property, which Shin refers to a "paint film thickness". These labels correspond 
to the meaningful values which are essentially the same in Shin as they are in the instant application)] 

b) defining a functional relationship between the set of paint processing parameters and a paint layer 
property by operating on each of the plurality of groups of values P k for the set of paint processing 
parameters with a neural network having one or more neural layers to provide an output O for each of the 
plurality of groups of values P k) the one or more neural layers comprising a plurality of neural units having a 
plurality of neural network parameters (C1-11 especially "in this approach 2, the paint film 
thickness Y of the actual car is calculated by using the neural network, which 
uses the paint film thickness X of the constituent member calculated by the 
electrodeposition coating analysis in step 1 as the indispensable input and 
also uses the distance L, the hole area A, and the inter-member distance H as 
inputs appropriately. Since the neural network that is suitable for the 
prediction of the nonlinear phenomenon is employed, the prediction precision of 
the paint film thickness Y of the actual car can be improved rather than the 
case where the multiple correlation function f in the approach 1 is employed. 
In step 3, the paint film thickness Y of the actual car obtained in step 2 is 
corrected as the case may be. Here, the corrected value is calculated based on 
the multi-dimensional function, the neural network, or the like, which takes 
account of differences in voltage pattern, paint characteristic, etc., and then 
the paint film thickness is corrected by using this corrected value. FIG. 10 is 
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a conf igurative view showing the neural network for calculating the corrected 
value. As inputs, there are contained electrodeposition equipment conditions 

355 such as maximum voltage (max voltage) of the electrodeposition coating, voltage 

pattern, operated situation of the equipment, etc., and electrodeposition 
solution conditions such as paint solution temperature, paint characteristic, 
etc. In this manner, if the neural network that employs the electrodeposition 
equipment conditions, the electrodeposition solution characteristic, etc. as 

360 the inputs is applied, the optimum corrected value suitable for the actual 

circumstances can be found and also such neural network can be applied even 
when the electrodeposition equipment conditions and the electrodeposition 
solution are changed" C8 L15-47and "A neural network is utilized as the 
correlation predicting expression. FIG. 6 is a view showing a basic 

365 configuration of the normal neural network. In the hierarchical neural network 

that consists of the input layer, the intermediate layers, and the output 
layer, respective layers are composed of a plurality of elements having the 
same function. Respective elements are coupled by proper weight coefficients 
wi j " C6 L59-65; Also see Figures 9, 1 0, & 1 1 ; "0" as claimed is simply a label for the output of the neural 

370 network. Shin uses different labels for the output, such as "paint film thickness of actual car" or "corrected 

value of paint film thickness" or "paint film thickness Y'\ but the difference in label nomenclature does not 
alter the operation of the invention as claimed. These labels correspond to the meaningful values which are 
essentially the same in Shin as they are in the instant application)] 

c) adjusting the plurality of neural network parameters to minimize the differences between the output O 
375 and the value V for each of the one or more groups of values for a set of paint processing parameters to 

give a plurality of adjusted neural network parameters (C1-11 especially "in order to achieve the 
improvement of the precision of the estimated results by the neural network, 
the weight coefficient wij and the threshold value 9j must be adjusted 
appropriately. This adjustment (called also the "learning") is carried out by 
380 the approach that is called the Back- Propagation method. This method prepares 

the teacher's data previously, then proceeds the learning such that the result 
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coincides with the teacher's data, and then decides the weight coefficient wij 
and the threshold value 0j . Both initial values of the weight coefficient wij 
and the threshold value 0j are given by the random number. The input data are 

385 input into the input layer element of the neural network, and then an error E 

expressed by following Expression 4 is calculated by comparing the output 
result from the output layer element with the value of the teacher's data. 
Where Yk is the output value of the output element of the neural network, Dk is 
a desired output value, and n is the number of the teacher's data" C7 L1 9-35); 

390 - d) forming a paint optimization function that measures the efficiency of the painting process, the paint 

optimization function being a function of the paint layer property (C1-1 1 especially "in step 3 , the 
paint film thickness Y of the actual car obtained in step 2 is corrected as the 
case may be. Here, the corrected value is calculated based on the multi- 
dimensional function, the neural network, or the like, which takes account of 

395 differences in voltage pattern, paint characteristic, etc., and then the paint 

film thickness is corrected by using this corrected value. FIG. 10 is a 
conf igurative view showing the neural network for calculating the corrected 
value. As inputs, there are contained electrodeposition equipment conditions 
such as maximum voltage (max voltage) of the electrodeposition coating, voltage 

400 pattern, operated situation of the equipment, etc., and electrodeposition 

solution conditions such as paint solution temperature, paint characteristic, 
etc. In this manner, if the neural network that employs the electrodeposition 
equipment conditions, the electrodeposition solution characteristic, etc. as 
the inputs is applied, the optimum corrected value suitable for the actual 

405 circumstances can be found and also such neural network can be applied even 

when the electrodeposition equipment conditions and the electrodeposition 
solution are changed" C8 L27-47; Also see Figure 10); and 

e) optimizing the paint optimization function by adjusting the one or more paint processing parameters 
utilizing the functional relationship defined in step d (C1-11 especially "In step 3, the paint film 
410 thickness Y of the actual car obtained in step 2 is corrected as the case may 
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be. Here, the corrected value is calculated based on the multi-dimensional 
function, the neural network, or the like, which takes account of differences 
in voltage pattern, paint characteristic, etc., and then the paint film 
thickness is corrected by using this corrected value. FIG. 10 is a 

415 conf igurative view showing the neural network for calculating the corrected 

value. As inputs, there are contained electrodeposition equipment conditions 
such as maximum voltage (max voltage) of the electrodeposition coating, voltage 
pattern, operated situation of the equipment, etc., and electrodeposition 
solution conditions such as paint solution temperature, paint characteristic, 

420 etc. In this manner, if the neural network that employs the electrodeposition 

equipment conditions, the electrodeposition solution characteristic, etc. as 
the inputs is applied, the optimum corrected value suitable for the actual 
circumstances can be found and also such neural network can be applied even 
when the electrodeposition equipment conditions and the electrodeposition 

425 solution are changed" C8 L27-47; Also see Figure 10). 

Regarding claims 19-20: 

Claims 19 & 20 are rejected on the same grounds as claim 14 above. 

430 Regarding claim 22: 

Shin discloses: 

wherein the paint layer property is the average thickness of the paint layer within a region of the article (C1- 
1 1 especially "FIG. 9 is a conf igurative view showing a neural network for 
predicting the paint film thickness for the actual car" C7 L63-64 and "the paint 
435 film thickness Y of the actual car is calculated by using the neural network" C8 

L15-16; Also see Figures 9, 10, & 11). 



Regarding claim 23: 

Shin discloses: 
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440 - wherein one or more paint processing parameters are selected from the group consisting of applicator 

parameters (C 1-11 especially "maximum voltage" C36-39 and "voltage pattern" C36-39 and 
"operated situation of the equipment" C36-39), environmental parameters, applicator position 
parameters (C1-1 1 especially "position of the electrodes" C9 L29), paint material parameters 
(C1-11 especially "flow of the paint" C9 L28-29 and "paint film thickness x" C8 L54 and 

445 "paint solution temperature" C8 L398-40 and "paint characteristic" C8 L39-40), and 

combinations of the above. 



Regarding claim 24: 

Shin discloses: 

450 - wherein one or more paint processing parameters are selected from the group consisting of average fluid 

flow rate (C1-11 especially "flow of the paint" C9 L28-29), downdrafts at the bell zones, downdrafts 
at the reciprocator zones, air temperature, air humidity, and combinations of the above. 

Claim Rejections - 35 USC §103 

455 The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
460 having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 

manner in which the invention was made. 

Claims 9 & 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shin (USPN 6,814,756) as applied 

to claims 1-3, 6-8, 1 1-14, 19-20, & 22-24 above, and further in view of Rupieper (US Patent Application Publication 

465 No. 2002/0122033). 



Regarding claim 9: 

Shin fails to explicitly disclose: 
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wherein the environmental parameters are selected from the group consisting of air downdrafts in the 
470 reciprocator zones, air downdrafts in the bell zone, air temperature, air humidity, and combinations of the 

above. 
Rupieper teaches: 

wherein the environmental parameters are selected from the group consisting of air downdrafts in the 
reciprocator zones, air downdrafts in the bell zone, air temperature, air humidity, and combinations of the 

475 above (Pagesl -6 especially "Coating parameters which may have a perceptible effect on 

the optical coating result are known to the skilled person. Examples of 
application parameters are the number of spray passes for the application of a 
coating layer, flow rate of the coating agent, distance and angle between the 
application device and the surface to be coated, type of atomiser, air 

480 temperature, object temperature, humidity, air downdraft, speed of movement of 

the application device (track speed) , line speed; in the case of pneumatic 
application, fan air and atomising air; in the case of electrostatically 
supported application, guiding air, bell speed, and voltage. Examples of drying 
and curing parameters are type of drying and curing such as curing with high- 

485 energy radiation, for example, UV radiation and/or thermal curing; in the case 

of different successive curing steps, the sequence thereof, heating-up rate, 
object temperature, oven temperature, evaporation time, stoving time, humidity; 
in the case of thermal curing, effect of heat with convection and/or infrared 
radiation" 1J19). 

490 Motivation : 

Rupieper and Shin are from the same field of endeavor, analysis and application of a coating upon an 
article. At the time of the invention, it would have been obvious to the person or ordinary skill in the art to 
combine the coating process taught by Rupieper which uses application parameters such as air 
temperature, humidity, air downdraft, guiding air, and bell speed in the coating of an object with the 
495 invention of Shin which uses a neural network to relate input parameters to the thickness of the paint 

coating applied to a vehicle. Motivation for doing so would have been because the coating parameters of 
Rupieper u have a perceptible effect on the optical coating result" (Rupieper^ 9) and 
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"in order to determine the layer thickness-dependent optical data" (Rup/eperfl 14). 
Therefore, it would have been obvious to the person of ordinary skill in the art to use the parameters taught 
500 by Rupieper such as air temperature, humidity, air downdraft, guiding air, and bell speed as input 

parameters to the neural network of Shin for the benefit of considering those parameters which have a 
perceptible effect on the optical coating result in determining the layer thickness-dependent optical data. 



Regarding claim 10: 

505 Shin fails to explicitly disclose: 

wherein the applicator position parameters are selected from the group consisting of target distance, angle 
to target, bell position, oscillation speed, oscillation stroke, bell separation, and combinations of the above. 
Rupieper teaches: 

wherein the applicator position parameters are selected from the group consisting of target distance, angle 

510 to target, bell position, oscillation speed, oscillation stroke, bell separation, and combinations of the above 

(Pages1-6 especially "Coating parameters which may have a perceptible effect on the 
optical coating result are known to the skilled person. Examples of application 
parameters are the number of spray passes for the application of a coating 
layer, flow rate of the coating agent, distance and angle between the 

515 application device and the surface to be coated, type of atomiser, air 

temperature, object temperature, humidity, air downdraft, speed of movement of 
the application device (track speed) , line speed; in the case of pneumatic 
application, fan air and atomising air; in the case of electrostatically 
supported application, guiding air, bell speed, and voltage. Examples of drying 

520 and curing parameters are type of drying and curing such as curing with high- 

energy radiation, for example, UV radiation and/or thermal curing; in the case 
of different successive curing steps, the sequence thereof, heating-up rate, 
object temperature, oven temperature, evaporation time, stoving time, humidity; 
in the case of thermal curing, effect of heat with convection and/or infrared 

525 radiation" fl19). 

Motivation: 
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Rupieper and Shin are from the same field of endeavor, analysis and application of a coating upon an 
article. At the time of the invention, it would have been obvious to the person or ordinary skill in the art to 
combine the coating process taught by Rupieper which uses application parameters such as distance and 

530 angle between the application device and the surface to be coated and bell speed in the coating of an 

object with the invention of Shin which uses a neural network to relate input parameters to the thickness of 
the paint coating applied to a vehicle. Motivation for doing so would have been because the coating 
parameters of Rupieper "have a perceptible effect on the optical coating result" 
(Rupieper 1J1 9) and "in order to determine the layer thickness-dependent optical 

535 data" (Rupieper 1\ 14). Therefore, it would have been obvious to the person of ordinary skill in the art to 

use the parameters taught by Rupieper such as distance and angle between the application device and the 
surface to be coated and bell speed as input parameters to the neural network of Shin for the benefit of 
considering those parameters which have a perceptible effect on the optical coating result in determining 
the layer thickness-dependent optical data. 

540 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 

McClanahan (USPN 6,714,924 & USPN 6,804,390) discloses a neural network for color matching in paint 
recipes. 

545 - Filev ("Applied Intelligent Control - Control of Automotive Paint Process") is by Applicant and states 

Applicant has demonstrated the benefits of using RBIC Intelligent Control Algorithm versus the 
conventional indirect adaptive control and neural network based adaptive control for controlling a paint 
process. 

Kumar ("Feasibility of Using Neural Networks and Genetic Algorithms To Predict and Optimize Coated 
550 Paper and Board Brightness") discloses using neural networks in controlling the coating of paper products. 

Guessasma ("On the Implementation of Neural Network Concept to Optimize Thermal Spray Deposition 
Process" - Abstract) is directed to using artificial neural networks to optimize up to fifty processing 
parameters in the plasma spray deposition process. 
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